The role of cAMP in oocyte maturation and the role of the germinal vesicle contents in mediating maturation and subsequent developmental events in hydrozoans.
Externally applied membrane permeable cAMP derivatives and the injection of cAMP induce oocyte maturation in several species of hydrozoans. This technique for inducing oocyte maturation has been used to study ion permeability changes, maturation promoting factor activity and surface tension changes during maturation. Oocyte membrane potential remains constant during maturation. Cyclic AMP induced maturation proceeds in the absence of external Ca2+, K-, Mg2+ or Na+. Cytoplasm from maturing oocytes that induces oocyte maturation when it is injected into untreated oocytes is produced during cAMP induced maturation. Surface tension, as measured by the application of a standardized force that mechanically deforms individual oocytes, declines during the first part of maturation. This is followed by a sharp rise and fall of surface tension at first and second polar body formation that accompanies a slow rise in the resistance of oocytes to deformation during the last part of maturation. The production of maturation promoting factor activity and some of the changes in surface tension during maturation can occur in the absence of germinal vesicle material. Two early developmental events that follow oocyte maturation are the production of sperm chemoattractant and calcium channel function. Neither of these events occurs in eggs that have undergone maturation in the absence of germinal vesicle material. The addition of germinal vesicle contents from oocytes to eggs that have undergone maturation in the absence of germinal vesicle material initiates calcium channel function. This experiment indicates that the germinal vesicle contains factors that are necessary for post-maturation developmental events.